Space-relevant radiation modifies cytokine profiles, signaling proteins and Foxp3+ T cells.
The major goal was to evaluate effects of various radiation regimens on leukocyte populations relatively long-term after whole-body irradiation. C57BL/6 mice were exposed to-low-dose/low-dose rate (LDR) (57)Co γ-rays (0.01 Gy, 0.03 cGy/h), with and without acute 2 Gy proton (1 Gy/min) or γ-ray (0.9 Gy/min) irradiation; analyses were done on days 21 and 56 post-exposure. Numerous radiation-induced changes were noted at one or both time points. Among the most striking differences (P < 0.05) were: (i) High percentage of CD4(+)CD25(+)Foxp3(+) T cells in spleens from the Proton vs. LDR, Gamma and LDR + Proton groups (day 56); (ii) high interleukin-2 (IL-2) in spleen supernatants from the LDR and LDR + Proton groups vs. 0 Gy (day 56), whereas IL-10 was high in the LDR + Gamma group vs. 0 Gy (day 56); (iii) difference in transforming growth factor-β1 (TGF-β1) in spleen supernatants from Proton and LDR + Proton groups vs. Gamma and LDR + Gamma groups (both days); (iv) low TGF-β1 in blood from LDR + Proton vs. LDR + Gamma group (day 21); and (v) high level of activated cJun N-terminal kinase (JNK) in CD4(+) T cells from LDR + Proton vs. LDR + Gamma group (day 21). The findings demonstrate that at least some immune responses to acute 2 Gy radiation were dependent on radiation quality time of assessment, and pre-exposure to LDR γ-rays.